Abstract. Objective: To study the buffering effect of the green buffering cushion to LCD designed by the finite element analysis technology. Methods: The corrugated cardboard formed by folding was used to design the buffering cushion of the liquid crystal display. The solid model of liquid crystal display and buffering cushion was established in SolidWorks2013, and the element analysis software ABAQUS6.14 was introduced. To analysis the buffering effect of buffering cushion, this thesis carried out the simulation analysis in stacking process with finite element software. In the process of stacking simulation analysis, the stress cloud shows that there is great deformation in the connection between the liquid crystal display and the base, the stress is concentrated, and the maximum stress reaches to 0.758Mpa, but it does not exceed the yield limit of the liquid crystal display material. The displacement cloud shows that the maximum deformation of the liquid crystal display reaches to 0.04mm and the maximum deformation of the cushion is 0.22mm.The green buffering cushion designed by form-folding corrugated cardboard can effectively protect the liquid crystal display from damaging during the stacking process.
With the manufacturing and export growth of electronic information products in China, the packaging demand for electronic products is increasing day by day. At the same time, the cargo damage incurred in transportation process caused by improper packaging has increasingly got the attentions of enterprises and manufacturers [1, 2] .Generally speaking, electronic products are high value-added products, and product damage will not only increase the cost, but also make customers suspicious about the quality of the product, which damage the reputations of enterprises. Electronic products are usually fragile, easy to produce static electricity, poor tolerance in moisture and high temperature environment, so current electronic product packaging in China often uses foam polystyrene, non-woven or foam PE sheet as a cushion. However, the foaming agent Freon used in foamed polystyrene can easily damage the atmospheric ozone layer, and it is difficult to recycle and degrade after being out of use, which resulted in great environmental pollution. Due to its good characteristics like light weight, strong buffering performance, not easy to deformation, high intensity, abundant raw material sources, easy to recycle, green and environmental protection, excellent performances in damp proof and flame retardant by conducting chemical treatment and technology processing with raw materials, corrugated board is gradually replacing foam polystyrene and other materials and becoming the widely-used buffering cushion for electronic products, however, the design of corrugated cardboard cushion cushioning needs to be urgently improved [3] [4] [5] .In order to better protect the product in the process of transportation and storage, enterprises usually use the method of combining actual transportation and storage, allowing damage rate and doing the product testing [6] to meet the goal of saving packaging under the premise of ensuring product security. But the test is time-consuming, and greatly increase the cost of packaging. So the author applied the finite element simulation to the design for the product of transportation packaging, and simulated the process of transportation and storage, analyzed parameters variation such as static displacement and stress strain [7] to obtain safe, reliable and economical packaging solutions for eliminating the risk of testing, shorting development cycle and reducing costs for enterprises.
In summary, this paper focuses on the LCD display of typical electronic products and makes innovation on green transportation packaging for corrugated cardboard which one-sheet -folding to obtain green in packing process and achieve the recycling , volume reduction, decrement and high efficiency for packaging materials.And the finite element analysis of the buffer packaging is carried out to lay the foundation for the optimal design.
The Design for Liquid Crystal Display Buffering Cushion

Based on the consideration that the transportation packaging of the display should be buffer and shock proof in the process of transportation, the author selected the C-type corrugated cardboard featuring moderate rigidity and cushioning performance. To ensure adequate cushioning performance, the cushion is usually larger, the cost of recycling ,storage and transportation are higher after being out of use, so the author adopted the corrugated cardboard sheet folding method to design the structure of the cushion, making full use of the buckle structure to make packaging materials and liner molding process green [8] and easily assembled and disassembled.The structure of liner SolidWorks is shown in Figure 1 
The Solid Model Establishment for Liquid Crystal Display and Liner
In order to make the finite element model closer to the actual product, the simulation process is more suitable for the actual test, the author established on the up liner, the down liner and the display frame, support frame, circuit board, external screen and other components with SolidWorks, and import finite element analysis software ABAQUS6.14, as shown in Figure 3 . 
Material Properties Setting
In order to make the finite element simulation analysis more reliable, the setting of material properties is very important [8] . In this paper, according to the actual characteristics of the sample material to the different components of the display, the up and down the pad of corrugated board was equivalent [9] [10] [11] [12] , as shown in Table 1 and Table 2 .
Tab. 
Simulation Test for Buffer Stacking
Calculation of Load
In order to improve the efficiency of transport, transport packages is often to be stacked in the storage and transportation process, the package have to bear the pressure from the above goods after being stacking, and the pressure is static pressure, including deformation and creep.As shown in the formula W, the magnitude of the static pressure is equal to the bulk weight of all the cargo in the upper layer, in that case, the bottom package receives the maximum static pressure and the static pressure (load) of each package depends on the weight of the unit of transport package and the quantity of its upper cargo. It can be seen that the factor of stacking height must be taken into account when designing the hydrostatic intensity of the transport packages. Generally speaking, the stacking height of warehouse is 3 or 4 meters, in transport process, for car, the stacking height is not higher than 2.5 meters; for train, the stacking is not higher than 3 meters; for ocean ship, the warehouse is not higher than 7 meters. Load calculation equations:
Here F means the carton load (N); K means the load factor; M means the total mass of the individual carton (kg); Nmax means the maximum stacking level.
It is known that the gross mass of the packages is 5 kg, the maximum stacking level of the known product is 10, and the value of K is 2 according to the load factor table [13] . From the equations (1) available F value of 822.9 N. With F divided by the bearing surface area of carton, so the surface pressure of carton is 2943Pa.
Simulation Test
According to the actual conditions of product transport, the stacking height of simulation transport packages is 5m, the height of a single package is 0.5m, and the gross mass is 5kg.By carrying out several steps like creating parts and materials, defining cross-section characteristics, defining the assembly, setting the analysis step, defining the boundary conditions and load, dividing the grid with ABAQUS, the stacking simulation analysis of the model is carried out.Finite element grid is shown has Figure 4 , stacking analysis has shown in Figure 5 , the analyzing results of the stress calculation has shown in Figure 6 , the analyzing results of displacement calculation has shown in Figure 7 , the analyzing results of upper buffering cushion displacement has shown in Figure 8 , the analyzing results of display displacement calculation has shown in Figure 9 . In the process of stacking simulation analysis, the stress cloud shows that there is great deformation in the connection between the liquid crystal display and the base, the stress is concentrated, and the maximum stress reaches to 0.758Mpa, but it does not exceed the yield limit of the liquid crystal display material.The displacement cloud shows that the maximum deformation of the liquid crystal display reaches to 0.04mm and the maximum deformation of the cushion is 0.22mm.It shows that the buffer pad can effectively protect the liquid crystal display from damaging during the stacking process [14] .
Summary
This thesis adopted the method of corrugated cardboard formed by one sheet folding and designed the structure of the cushion, making full use of the buckle structure to make packaging materials and liner molding process green, and designed a kind of packaging liner featuring environmental friendly both in material and packaging and easy to assemble, disassemble and recycle for liquid crystal display.This thesis simulated the structures of the buffering cushion and the display with finite element software ABAQUS, established the solid models like the top and beneath liner, the external frame of the display, the support frame, the circuit board and the external screen and simulated storage of the actual conditions and carried out the stacking calculation analysis on it. According to the analysis results of stress and strain, displacement, it shows that the cushion liner is in line with requirements on the buffer packaging of display.The results of finite element simulation test are close to the experimental test, which provides a theoretical reference for the replacement of ABAQUS finite element simulation test gradually taking place with the transport packaging experiment test.
